T

o
£

NACA RM No.-

TL29

dois.

-

Copy No. 120

)
2
5
b
B
&

AD42g

AN INVESTIGATION AT LLOW SPEED OF A LARGE-SCALE TRIANGULAR
WING OF ASPECT RATIO TWO.~ II. THE EFFECT OF AIRFOIL SECTION

MOPIFICATIONS AND THE DETERMINATION OF THE WAKE DOWNWASH

v

By Adrien E. Anderson

Ié,/

Ames Aeronautical Laboratory
Moffett Field, Calif,

laee Secon
Letfa, dlted!

| c— - AFMDC
O XEEssE TECKYAL t
BN RFL 25il

!

led
frere

indormed

NATIONAL ADVISORY COMMITTEE
" FOR AERONAUTICS

~ WASHINGTON
December 10, 1947

o

(Y Of

Deoclessifiey
CLQS.S: ] "pr m9

umiingy

RESEARCH MEMORANDUM

—

i

=




Pl

Reok 1 Amn ot

National Aeronaulics and
Space Administralion . -4

Langley Ressarch Center

Hamgton, Virgina

23665 .
1394 A JUN 1 6 1983

TOt Distribution

FROM1 180A/8scurity Claasification Officer

BUBJECT: Authocity to Desclassify NACA/NASA Documents Dated Prior to

Januazy 1, 1960
: eyl emmM

Effective thia date, all maeariaI‘ assitied by this Center prior to
January 1, 1960, ia declagsified.” Thia action doax not include material
derivatively classified at the Centsr upon inatructions Zrom other Agaencies,

Inmadiate re-marking ias not required; howsver, until material is re-parked by
lining through the classification and amnotating with the following :tatemenr..
it must continue to be protected as if classified:

“Declassifiad by authority o£ LARC Becurity Claasification Officer (5C0)
lettsr dated Juns 16, 1983," and the signature of person performing the
re-marking.

If ze-mazking a largs amount of material is desirable, but unduly burdensome,
custodians may follew the instructions contained {n NEB 1640.4, subpart F,
section 1203.604, paragraph (h}.

This declasaification action complements esrlier actions by the Natiocnal
Arebivaes and Records Service (NARS) and by the NASA Security Classification
Officer (8C0). In Dsclassification Review Program 807008, NARS declamsified
the Center's "Research Authorization®™ files, which contain reports, Research
Authorizations, corraspondence, photographs, and other documentation.
Barlier, in a 1971 letter, the NASA 800 declassified all NACA/NASA formal
serias documants with the exception of the following reports, which musat
reamaln classified:

Decument No. Firgt Author
E-51A30 Nagey
B-53G20 Francisce
E~-53G21 Johnaon
E-53K18 Bpocnar
8L-54J721a Westphal
E=55C16 Fox
B-56E23a Himmel

‘Jl._m ¢ 2 1m33

AMPHELT HOAL VT alfe peg bes 62:TT L667-50-5@



If you have any questions concerning this matter, please call Mr. William L
Bimkins at extension 3281. '

pigeribution:
SDL 031

ces

NASA Scientific and Technical
Information Facility

P.C. Box 8757

BYT Alrport, fn 21240

NASA-~NIB~5/Security
180A/RIAD
139A/TU550 :
il L s ¥ R
139ANTL Sk THas 618 06,/15/83" (3283) " <

1391\/;3% E~1578%Y

N e o .. . e s~

”

611 ©Q78 REl SOLS TXvw

¢¢S SNV *S53H
SNOTIVYZINYOUD JN SAYEH 10=~IE

£0°d AdvHaIT HOFL 2 Si¢2 P98 OB B2:TT LEET-S6-50



o o R

NATICNAL, ADVISORY COMMITTIEE FCR AERONAUTICS

RESEARCE MEMORANDUM

AN INVESTIGATION AT LOW SEEED OF A ILARGE-SCALE
TRIANGULAR WING QF ASPECT RATIOC TWO. — II.
THE EFFECT OF ATRFOIL SECTION MODIFICATIONS
AND THE DETERMINATION (F THE WAKE DOWNWASH:

By Adrien E. Anderson

SUMMARY

'fhis report extends the study of the characteristics of a largs—
scale triamgular wing to include the effects of section modificationms,
The characteristics shown In paxrt I of this investigation, RACA RM
No. ATFOG, are for a triangular wing having a symmetrical sharp—edged
double-wedge airfoil sectiom; whereas, those In the subject report
are for a wing of identlical plan form, but having various degrees of
rounding of the wing leadling edge and of the wing maximum thickness.
In eddition, data were obtalned on the dynamic pressure and downwash
angle at three stations aft of the wing trailing edge (0.48, 0.72,
and 0,96 M.A.C.) in the extended chord plane of the wing. FPhoto—
graphs were obtained of the condemsation tralls resulting from vor-—
tices formed at the leading edge of the wing at high angles of
atbtack.

In general it was found that the effects of rounding the alr—
foll section were small. Rounding the maximum thickmess line
resulted in negligible changes; rounding the leading edge to 0.0025
chord removed most of the breaks in the force and moment character—
istics of the wing without flaps but otherwise showed =small effect;
additional rounding of the leading edge had no further effects.

The condensation tralle Indicated the presence of two vortices
springing from the apex of the triangle and tralling downsbream above
the upper surface of the wing and inboard of the tips. These traills
first appeared at about the angle of &ttack at which the bresks
appeared in the force and moment characteristics, became shortened
with increased ancles of atbtack. and disappeared at maximum 1ift.

At low angles of attack there was an approximately llnear varl—
ation of downwash angle with angle of attack (0.65). At higher
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angles of attack the rate of change decreased with angle of attack
and. became negative prior to meximum 1ift. It wae concluded that
this serves to Indicate a breskdowm in normal flow and the establish—

ment of partlially separated flow conditions.

INTRODUC TION

A general study of itrianguler plan—form wings has been under—
taken to determine their characteristics throughout as wide a Mach
number and Reynolde number range as possible., The selection of a
symmetrical double—wedge elrfoll section mede possible a theoretical
analysis of the supersonic cheracteristics of the wing and thus
allowed a cholice of plan form and section which appeared good from
the supersonic standpoint., It was recognized, however, that at
both supersonic end subsonic speeds certain improvements might be
expected as a result of rounding the leadlng edge and maximum
thicknesa line. '

Beyond thie approach it was desired to deteyrmine the effect of
alrfoil section modifications on certain specific characteristics
found during the earller low-speed Investigation. Reference 1 showed
that at some 1ift coefficient, depending on the flap deflection and
angle of sideslip, all of the wing cheracteristics underwent a
marked chenge. This waa believed to indicate the existence of a
different type of flow over the wing at high and low 1Lift coeffi-
clents,

During the subject Iinvestigation, therefore, it was desired to
find, not only the effects of airfoil section modifications on the
low-epeed longitudinel characteristlics of the wing, but to find more
evidence of the two flow types. And in particular to determine the
effects of nose radius and Reynolds number on the formation of the
gtrongly separated type of flow and the accompanying change 1n force
characteristics. Finelly, it was desired to obtain some indication
of the problems asgsociated with the use of a tall as a longitudinal
control for a trianguler wing airplane, through a limited survey of
the downwash and the dynemic pressure In the wing wake,

SYMBOLS AND COEFFICIENTS

The standard NACA coefficients and symbols used within this
report are defined below and in figure 1l: .

A aspect ratio (b3/8)

a free-stream angle of attack, degrees
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a7

al

CL

increment of angle of attack due to wind—tunnel wall
interference, degrees

wing apan, feet

wing chord, measured parallel to alr stream, feet

meoan aerodynamic chord, msasured paralliel to alr stream, feet
wind~-tunnel test-section ares, normal to alr stream, square feet
1ift coefficient (1ift/qS)

drag coefficlent {drag/qs) :
increment of drag coefficient due to wind—turmel—wall interference
pitching-moment coefficient (pitching moment/qST)

downwash angle, degrees

increment of downwash angle due to wind—tummel—wall inter—
ference, degrees

split~Llap deflection, measured perpendlicular to hinge line,
dogrees

wind—tunnel-wall—interference correction factor at posltion
of wing

wind—tunnel—wall—interference correction factor at position
of survey apparatus

kinematic viscoeity, square feet per seccnd

dynsmic pressure, pounds per squere foot

dynenic pressure in wake of wing, pounds per square foot
Reynolds mmber (V&/v)

wing area, sguare feet

free-stream velocity, feet per second
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EQUIPMERT

The plen form of the wing was that of an isosceles triangle with
an apex angle of 53.13°, which msde the angle of sweepback of the
leading edge 63.43° and the aspect ratio two. The basic wing design
had a symmetrical double~wedge airfoil section with a maximumn thick—
ness of 5 percent at 20 percent chord.

The split flaps were of comstant chord (16 percent of the M.,A.C.)
with the hinge line located parallel tc the trailing edge of the wing.
The span was terminated at the line of maximm alrfoll section thick—
nens. (86 percent of the wing span) thus establishing a flap area
equal to 18.5 percent of the wing area.

Filgure 2 is & line drawing describing the general arrangement of
the basic wing, while the modifications are shown in the photographs
end sketches of figure 3. Part (a) of figure 3 shows the basic wing
with the split flaps deflected. The rounded maximum thiclkmess,
part (b), consisted of an arc of sufficient radius to be tangent to
the surface of the double—wedge section at 15 and 25 percent chord.
Both the top and bottom surfaces of the wing were rounded. To this
configuration was added a 0,0025¢c nose radius in the chordwise plane
(part (c)). The resultant rounding reduced the wing chord, and hence
reduced the wing area approximately 1.7 percent.

The partial-spen sherp leading edges were simulated by placing
dural ceps over the 0.0025¢c nose redius so that the airfoll section
varied from the original double~wedge sectlon at the apex of the
triangle to the 0,0025¢ radius nose at 25 percent of the span in
one case and 50 percent in the other (fig. 3(d)).

The two large—radius leeding edges were constructed by build-—
ing up the front wedge rather than by cutting back on the wedge as
wag dome 1in the case of the small nose radius, Hence the wing with
the l—percent nose radius in the chordwise plane and the l.l—percent
nose radius normal to the lesding edge (part (e) of the figures) has
the same wing area as the basic wing, For convenience In construc—
tion in these two cases the maximum thickness was not rounded; that
is8, the sharp double—wedge maximum thickness contour was restored to
the wing profils,

The instrumentation used in making the downwash and dynemic—
pressure surveys in the weke of the wing conslsted of a survey rake
comprising eight combined pitch, yaw, and pitot-static tubes. Detalls
of a tube and the orientation of the rake are described in the line
drawing figure 4, while figure 5 shows a close—up of the reke. It
will be noted fram figure 4 that the survey rake was mounted on an
extension of the tall boom, hence, 1t pltched with the wing a&s the

angle of attack varied.
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™ESTS

Force and momsnt dete were obtalned through the angle-of—ettack
range &t zero angle of sideslip for the plain wing and the various
split flap configurations, The force—test investigation was con—
ducted at dynamic pressures between 5 and 40 pounds per square foot
which corresponds to a Reynolds number range of approximately
6 X 108 to 19 X 10® as based on the mean aserodynemic chord.
Downwash surveys were obtained at a dynemic pressure of 25 pounds
per square foot for statioms 0.4%8, 0.72, and 0.96 M.A.C. behind the
trailing edge of the wing with symmetrical double—wedge airfoil
section. An additiopal run was made at 15 pounds per square foot
Pressure with the survey apparatus in the middle position and with
the split Plaps deflected 22°,

RESULTS

The data are presented about the stabllity axes with theilr origin
located at 50 percent of the root chord, which corresponds to the quarter—

chord station of the mean serodynamic chord of the baslic plan form.

All of the force date have been corrected for air—stream
Inclination and for wind—tunnel—well effect, the-latter correctiomn
being that for a wing of the same span but with rectangular plan
forms. The following correctlions, based on the theory of reference 2
for a wind tunnel with oval cross section, were applled:

op = By 8 X 57.3 = 0.732 CL (1)
CDT = &w § CL2 = 0,01277 CL? (2)
where
Sw = 0.1167
and

C = 2856 square feet

Consideration of the forces acting on the tall boom Indicated that
ite tare effect would be negligidble. Drag and pltching-moment tares
resulting from strut interference, based on tares obtained with a rectan—
gular wing, were applied to the data. Any alterations to the plan-form
area except changes In moment centers were also taken into account in

computing the coefficlents.
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Corrections were applied to the downwash date for wind—tumnel-
wall effect. E¢uation (1) above was used to correct the angle of
attack, C1, Dbeing based on the values obitalned from the force tests
of the wing. In the same menner the downwash angle e was corrected
by the following equation:

€T = 5¢ % CL X 57.3 (3)

This correction varied with the three different positions behind
the wing as follows:

M.A.C.'s behind
tralling edge 5¢ €q
of wing
0.48 0.1658 | 1,040 C1,
.72 .1853 | 1.162 Cy,
.96 .2022 | 1,268 Cg,

The values of € were adjusted to go through zero at zerc angle
of attack (CL = 0) to account for a slight misslinement of the
directional pitot tubes. For the case with the flaps deflected the
corresponding Increment of € from the flap zero run at a = 0° was
applied to the values of €.

. The valwe of free-stream dynemic pressure used in the wake
survey investigation was based on & survey (without the presence of
the wing) of that portion of the test section occupied by the survey

reke.

The basic results of the investigation of the effect of alrfoill
section modification are presented in figures 6 to 15 and are svmma-—
rized in figures 16 to 18; figure 19 i1s concermed with the visual study
of vortices on the wing, while figures 20 to 22 are concerned with the
downwash data., Table I, s summary of the configurations investigated,
should also serve as an index to the figures containing the basic
results. ’
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DISCUSSION

Effects of Airfoil Section Modificetions

Fegligible changes in the force characteristics of the wing
were measured followlng modification of the wing to have & rounded
maximum thickness line. Comperison of figure & (characteristics of
the basic wing reproduced from reference 1) with figure T shows.that
the only discermible effect was a slight reduction in the abrupiness
of the force bresk with the flesps undeflected. It was concluded,
therefore, - that the maximm thickness rounding was not an important
parameter from the standpoint of low—speed force characteristics
and no further investigation of its effects was made.

The effects on the longlitudinsl-force characteristics of
rounding the section leesding edge to a radius equsal o 0.0025 of
the local streamwise chord are shown through comparison of figures 6
and 8. This modification produced & smell change in the force
characteristics., However, the change In the moment characteristics
of the wing was apprecilable at 1ift coefficients greater than that
for which the breaske appeared in the basic wing characteristics.
The magnlituvde of the bresk was reduced, resulting in almost complete
elimination for the flap undeflected case, and it appeared at slightly
lower values of 11ft coefficient. Further, the stebility of the wing
as measured by dcm/d.CL showed less varlation through the 1ift range
then wae found with the sherp leading edge irdstalled. With the flaps
undeflected this perameter varied from —0.12 to —0.09 for the sharp—
edged wing; whereas with the round leading edge the varieation was only
from —0.14 to —0.12 for the same CI, range.

This change in aerodynamic characteristics brought about by the
change in nose radilus supported the conjecture that the breek In the
force curves was related to a change in the type of flow over the wing
poseibly Induced by & sudden Increase in the separation of the flow
around the leading edge. It was believed that 1f this wore true and
in view of the fact that Reynolds number as well as nose radiuns affects
the force chareacteristics of umswept wings in which separated flow
exists (reference 3), a variation in Reynolds number should have a
powerful effect on the force characteristics. Hence datas were obtalned
throughout the Reynolds number range for which if was poasible, struc—
turally, to cover a lift-coefficlent range including the break., How—
ever, as ls shown by figure @ & threefold variation iIn the Reynolds
number of test had no apprecisble or systematic effect on the force
or moment characterlstice.

To determine to what spanwlse extent the leading edge must be
rounded, tests were made with the leading edge rouvnded over portions
of the span. (See description under equipment.) Pigures 10 and 11
show that ss the sharpness was progreesively restored scross the
span, the wing characteristics reverted to those of the wholly
sharp—edged wing. It can be inferred from this that the bresks in
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the force characteristics result from the flow conditions at the root
sections of the wing and that the installation of a fuselage will

havae o mrnadb aPPand A vwrldmas Ao adamt okt gy re N R 3 PN
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effects of these modifications on the wing pitching moment is given
in figure 16,

Since a small nose radius produced some change in the force and
moment characteristics, it was felt that a lerger nose radius would
produce further change. The leadlng edge of the subject wing wes
thus modified to have a 0,010c radius in the streamwise direction
and. then & 0.0llc radius normal to the leading edge. The results of
these modifications are shown in figures 12, 13, 14, and 15. Their
effect on the piltching-moment end force characteristics is summarized
in figures 17 and 18, These data show that the very large amount of
leading—edge roundness produced no greater effect than the amellest
on plitching-moment characteristics and that, as before, & threefold
change in Reynolds number had no significant effect on the wing
charaecteristice. It is noteworthy that, although there was no
significant reduction in Cl,,y, there was a reduction in the drag
due to lift as the nose redius was increased. These results would
seem to indicate, therefore, that the large amounts of rounding did
not produce a marked change in the flow around the leading edge.

It ie possible however, that the lack of further effect of leading-
edge rounding may be due to the very thin airfoil section.

Vigible Trailling Vortices

During the investigation of the wing with the sharp leading
edge, condensation tralls sppeared revealing the presence of two
vortices originating at the apex of the triangle and extending -
downstream above the upper surface of the wing and inboard of the
tip=a.

Figure 19(a) is a sketch showing the orientation of the
vortices, while parts (b) and (c)} are photographs of the vortices.
They firet became visible at angles of attack slightly above that
at which the breaks in the force and moment characteristics appeared.
The trails then decreased in length with increasing angle of attack
until they disappeared at the angle for maximum lift, It was noted
that, as they shortened, the trails appeared to maintain the same
direction of flow over the upper surface of the wing when considered
in plan view and an angle approximately equal to ome—third the angle
of attack above the surface when viewed from the side.

No condensation tralls were ever noted at the lower angles of
attack, although rather humid atmospheric conditions existed during
some of the tests, In contrast, condensation trails were always
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noted at the higher angles of attack even when the tunnel had been
running for several hours wlth consequent unfavorsble. eir conditions
for the formation of condensation trails. With the flaps deflected
these trails glsc sppsared but thelr initial appearance was so
Indefinite that 1t could not be determined whether they appeared

at an sarlier or later angle of attack than that for the case of
the plsin wing, that is, as to whether thelr appearasnce was a func—
tion of angle of attack or circulation. No evidence of the exist—
ence of these trails was seen with the rounded leading edges.
However, it was not knowm %o vwhat extent this was a function of
atmospheric conditions,

A pomsible reason for the exlstence of the vortices over the
wing may be seen from an anslyslis of the type of flow around a
triangular wing. According to the theory of reference 4 the
components of flow in planes normal 3o the axis of symmetry of
a low-espect—ratio wing can be consldered two—dimensional, How-
ever, in accounting for the type of flow over the actual wing,
certain variations to this theory are believed to exist., The two—
dimensional Flow gbout the section is altered, according to Messrs.
Wilson and Lovell (reference 5) to the form shown in figure 19(4)
because of the boundary-layer separation around the sharp leading
edge, When the longitudinal component of veloclty 1s added to the
tr?n?v?rse components, the trailing vortices result. (See fig.
19(e).

As previously stated, no condensation trails were ever noticed
at the lower angles of attack. This lsck of tralils does not neces—
sarily indicate the nonexistence of the two vortices, but rather
that they were much weaker and of a much more limited extent than
at the higher angles of atback,

Furthermore, the over—all flow pattern 1s not belleved to
be the same throughout the angle—of—ettack range. At the low
angles of atiack, the flow pattern is characterized by laminar
separation at the leading edge followed by tramsitiom to turbulent
flow which reattaches to the surface; whereas at higher angles the
separation 1s of such Intensity and extent that the flow reattach-
ment 4did not occur over part of the wing. This failure of the
separated flow at the leadling edge to reattach to the wing could
account for the force and moment curve bresks and the change in the
variation of force and moments above the break., At present these
theories concerning the flow phencmenon lack experimental
verificetion.



10 NACA FM No. ATH28

Surveys in Extended Chord Plsne

Downwash angle and total-head surveys were made at three positions
in the extended chord plane -0.48, 0.72, and 0,96 M.A.C. aft of the
ving trailing edge. The resulis are presented in figures 20 snd 21
and the downwash angle measurement summarized in figure 22.

An almost linear variation of dowmwash angle with angle of atteck

was found to exist up to angles of attack from 14° to 16°., The slope
of the linear portion of these curves is summerized in figure 22 where

it can be seen that for almost all of the longitudinal and spanwise
statione, the value of de/da lay between 0.6 and 0.7. For a wing
of aspect ratlo two, Prandtl's wing theory would glve a value of 1,00
for de/da.

Above angles.of attack of 1L° to 16° i1t was found that the value
of de/d.a. decreased rapldly and, before Cip.y was reached, became
negative. It was also found that, above 16° angle of attack, the
total head returned to and remalined close to the value for free—
stream total head, while the downwash angle began to decrease. In
the case of a rectangular wing it would be expected that the down—
wash angle would increese up to the stall, The fact that both the
downwash angle and the total head change at approximately the same
angle of attaeck end, in this case, at an angle of attack considerably
below that for Cr,,y is indicative of a breekdown in the normal
flow pattern. It would also eppear thet these results concur with
the force tests wherein bresks appear in the force and moment curves
at epproximately 16° engle of attack, If this is so then the flow
at higher angles of attack may be partially separated as noted under
the discussion of the condensetion treils. Tt becomes pertinent,
therefore, to question the possibility of obtaining acceptable flight
characteristics where such flow exists to any extent. Further research
into this problem 4is indicated to determine whether the characteristics
of low-eapect-ratio wings at high 1ift coefficients warrant further
atudy or are of academic Interest only.

CONCLUSIONS

From the results of the investigations reported herein the follow-
ing observations can be made:

1. Rounding the maximum thickness line of the double—wedge
gection had no significant effect on wing characteristica,

2. Rounding the wing leading edge %o a value of 0.0025 of the
local chord removed the breaks in the force curves wiith flaps
undeflected but not with flaps deflected. .
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3. Restoring the leading-edge sharpmess at the wing root resulted
in restoring the bresks in the force curves.

+ b, Increasing the leading-edge redius from 0.0025 to 0.011l of
the local chord hed no significant effect.

Ing edge, the rate of change of downwask with angle of attack was
about 0.65 at low 1ift coefficients.

6. The change’in downwash angle with angle of attack at high
1ift coefficilents below Cigay Iindicates a breakdown in the normal
flow pattern.

Ames Aeronauticel Lsboratory,
National Advigory Committee for Aeronautics,
Moffett Field, Calif.
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TABIE I.— SUMMARY OF CONFIGURATIONS INVESTIGATED

Figure Configuration ?ﬂ;: Rgﬁgl':s Data Presented
~22,0°
6 Basic wing: sharp 0.0% 15,4 x 108
leading -edge 22,0°
4, 5°
Rounded meximum 0.0°
7 “thickness: 22,0°} 14,0 x 10°
0.15¢ to 0.25¢ Ly, 50
0.0° o
8 22,0°%! 14,6 x 10
Round leading edge: 4l 50
0.0025¢ radlus 6.8 =)
B x 10
9 chordwlne 0.0° o
19,0 x 108 «
Partial—epan sharp 9.3 x 108 € ve Op
10 leading edge: 0.0° to Om
0.25b 18.3 x 10°
Partlael-span sharp
i1 leading edge: 0.0°f 1&,7 % 10%
0.50b
0.0°
12 22,0°| 14,5 x 108
Round leading edge: 4l 50
0.010c radius P P
chordwlee o .2 X 10
13 0.0 to
17.6 x 10°®
-22,0°
1k 0.0° . e
2500 14,6 x 10
Round leading edge: Ll 50
et 0.01lc radius
normal to leading o 6.3 x 108
15 edge 0.0 to
17.7 x 10®
20 Downwash survey 0,0° € Ve a
behind wi 22,0°
21 n& 9,,/3 V8 @

NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS



. NACA RM No. ATH28 13

HATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS

FIGURE [, — SIGN CONVENTION FOR THE STANDALD
NACH CoEFFICIENTS. ALL FORCES, MOMEN 7S,

ANGLES , AND CONTROL SURLFACE DEFLECTIOAN
ARE  SHOWN AS PLPOSITIVE,
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FIGURE 2.- GENERAL ARRANGEMENT OF BASIC WING

DES/IGN.
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(2) Basic wing with split flape deflected 29.5°.
Filgure 3.~ Modifications to the airfoll section,
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TAXMUM  THICKNESS

BAS/C WING
ARC OF C/RCLE Q.o50 . MAXIMUM  THICKNESS
RADIUS oszc MODIFIED WING
Y O.0475 C.

T T L
—

S7AT/ON: OJ5cC 0.20¢ g23¢c O.25¢

NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS

(5) THE ROUNDING OF THE MAXIMUM THICANESS
FIGURE 3 - CONTINUED.
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